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Disclaimer
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Notwithstanding anything to the contrary contained in the report, Mouchel Group Limited is obliged to
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with the preparation of this report. By receiving this report and acting on it, the client or any other person
accepts that no individual is personally liable whether in contract, tort, for breach of statutory duty or
otherwise.
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1 Introduction

1.1 Background to the project

The Thames Gateway is the United Kingdom's largest regeneration area and has been a
Government priority for over six years. In South Essex, The Thames Gateway includes
parts of the five districts of Basildon, Castle Point, Rochford, Southend-on-Sea and
Thurrock, and more than 630,000 people living within Thames Gateway South Essex
(TGSE). This area has an important economic role nationally and regionally, in terms of
energy production, manufacturing, and the importation and handling of goods for
distribution across the UK. However, it also has important environmental resources such
as attractive coastal areas, distinctive estuarial wetlands, popular resorts and open

countryside.

Between 2001 and 2021, around 43,000 new homes and 55,000 new jobs are planned.
This scale of growth will require intervention in inward investment, business retention and
skills development, as well as transportation infrastructure. On this basis, The Thames
Gateway South Essex ‘Business Plan for Transport’ (2005) highlighted the need for
sustainable transport infrastructure to support this level of regeneration and named South
Essex Rapid Transit (sert), a rapid transit running through south Essex as a high priority

flagship scheme.

A major scheme business case for the sert scheme was submitted to the Department of
Transport (DfT) in April 2010. Shortly after submission of the Major Scheme Business
Case (MSBC) a general election returned a new government that wished to review

spending on new transport schemes

In late 2010, the DfT confirmed that sert was in their “Pre-Qualification Pool” of schemes,
and invited the promoters to prepare an expression of interest (EOI) to enable the DfT to
consider whether sert should be promoted to the “Development Pool”. At the same time
the DfT sought clarification on a number of technical issues related to the modelling and

economic assessment.

On 4 February 2011, the DfT advised that, following consideration of the EOI as set out in
the DfT's Spending Review statement “Investment in Local Major Transport Schemes”,

sert had been selected to join the “Development Pool” of schemes. They invited scheme
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promoters to submit a “Best and Final Funding Bid” (BAFFB) by 9 September 2011, to

enable Ministers to make a final decision on whether to support the scheme.

In preparation for the BAFFB it was recognised that there was an opportunity to improve
some aspects of the model, and to collect further observed data to improve model
robustness. It was also felt to be important to address the technical issues that DfT had

raised regarding modelling and economic assessments.

Since submission of the sert MSBC the economy has undergone a number of changes.
The recession has produced a great deal of uncertainty about future economic growth,
and assumptions made about the level, and location, of future developments have been

thrown into doubt.

As a result of these changes, and following consultation and engagement with the DfT it
was decided, for the BAFFB submission, to submit a new Forecasting Report that reflects
changes in the Forecasting Methodology for sert. This report aims to address forecasting

and economic assessment issues raised by DfT.

1.2 Structure of the report

This forecasting report covers the details of the model structure and model runs for the

testing of the proposed South Essex Rapid Transit (sert) scheme.

Following this brief introduction, the report is divided into a further 7 sections:

Section 2 describes forecasting approach used to model the forecast effects of the
scheme including the variable demand model

Section 3 describes the assignment modelling approach, including the methodology

Section 4 describes the forecast year network development including how the sert
buses were coded

Section 5 describes the forecast matrix development including how the matrices were
factored to account for forecast developments

Section 6 describes the scheme testing and summarises the results from the model

13



Section 7 describes the sensitivity tests carried out on the model and presents the
results from these test

Section 8 presents the summary and conclusions.

14



2 Forecasting Approach

2.1 Introduction

The assessment of the scheme was carried out by modelling the introduction of sert using
a variable demand model linked to a multi-modal assignment model. This would provide

forecasts for the sert major scheme business case (MSBC).

2.2 Summary of modelling inputs and assumptions

The opening year for testing was 2013 and the design year was 2028

Base Year Matrices of 2006 provide base costs and demand on a 2006 highway
network

Base year demand was grown using a combination of TEMPRO and local
assumptions to represent demand in the forecast years of 2013 and 2028

The 2013& 2028 PT networks are based on the 2006 services, and were deemed
not to have changed significantly between 2006 and 2011 when the bus surveys
were undertaken

The demand model was run using EMME/3 software, which iterated with the
assignment model

The highway and PT assignment models were run in OmniTRANS software

The modelling approach is summarised in Figure 2-1 below.

15
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Developed by AECOM
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Final Forecast Demand Matrices
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[ OmniTRANS

[ ] EMMEAR

SERT Results

Figure 2-1 Relationship of Forecasting Models

The variable demand model was run in conjunction with a highway and public transport

assignment model such that:

Highway costs were generated in the strategic highway assignment model. The

model was built to test schemes like this in the TGSE region, and details of the

model are summarised in the Local Model Validation Report (LMVR)

Public Transport costs were generated through a public transport assignment

model, which is part of the TGSE strategic assignment model, and covers bus and

rail trips in the region

The demand was produced by the Thames Gateway Variable Demand Model,

and the choice hierarchy is described in detail in the Demand Model Report
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2.3 Model Time Periods and Vehicle types

The choice of model time periods is described in the Local Model Validation Report.
These are set out in Table 2-1. Modelled output patronages are presented as average
hourly passengers for each period in an average weekday. Average hours were used as

the model covers a very large area and peak hours varied across the network.

Modelled Time Periods

AM Peak 07:00-10:00
Inter-Peak 10:00-16:00
PM Peak 16:00-19:00

Table 2-1 Modelled time periods

The model includes three highway vehicle types, Cars, Light Goods Vehicles (LGVs) and
Heavy Goods Vehicles (HGVs). HGVs are an aggregation of Goods Vehicles and
Buses/Coaches. In the Public Transport model two main public transport modes are

modelled; rail and bus with sert demand considered part of bus demand.

2.4 Segmentation

The demand model models the following purpose splits for all modes:

1) Home Based Commute

2) Home Based Employers Business

3) Home Based Education

4) Home Based Other

5) Non-Home Based Employers Business
6) Non-Home Based Other

Each of these purposes have different values of time within the variable demand model,
the process is covered in more detail in the Demand Model Report. The individual
purpose matrices are then aggregated so the strategic assignment model can assign
combined all purpose trips to the network, for both public transport and highway

assignments.
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2.5 Variable Demand Model

WebTag requires that a variable demand assessment is made for schemes above £5m
and that are considered major public transport schemes. It was felt that because of the
scale of the sert scheme, the desired impact on a strategic level and growth in
development in the region, a variable demand model would be required in the modelling of

sert.

A variable demand model - Thames Gateway Demand Model (TGDM) - was
commissioned from AECOM that was based on the successful East of England Demand
Model that was built for HA and BAA. This model has been used for Stansted Airport
surface access proposals, and a number of other schemes proposed by the HA in the
region, including M25 improvements. The model is compliant with DfT’s modelling advice
in WebTAG Units 3.5.6 and 3.10.1 to 3.10.4, as of March 2009. The TGDM model has
successfully been used to model the redevelopment of the complex and congested

strategic highway junction at Sadlers Farm.

Details of the model are given in the Demand Model Development Report. A summary of

the model is given in the remainder of this chapter.

The key objectives of TGDM are to:
provide forecasts of changes in travel demand over time, as a result of changes in
land-use, economic growth, travel costs and committed transport supply changes;

provide forecasts of the demand responses of highway and public transport trips to
changes to the transport system; and

ensure that the forecast travel demand and generalised costs of travel are in
equilibrium.

Error! Reference source not found. shows the overall structure of TGDM and the
relationships between transport supply (such as highway capacity or new public transport

services), planning data and transport demand.
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Figure 2-2 Variable Demand Model — overall structur e

2.6 Choice Hierarchy

The demand model hierarchical choice structure reflects the relative sensitivity of the

individual responses. The choice structures are implemented in the following order:

trip frequency (least sensitive);
macro time period choice;

main mode choice;

trip distribution (most sensitive); and

public transport mode choice (carried out in PT assignment model)

In addition, there is a mode choice process to choose between slow modes (walk and
cycle) and other modes for home-based work and education trips. This effectively
replaces trip frequency for these segments, as these trips are assumed to be doubly-
constrained to the population (production) and employment/education (attraction) trip-end

forecasts.
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Figure 2-3 shows the TGDM choice structure, within which the choice processes are
ordered in accordance with the guidance in WebTAG Unit 3.10.3 Section 1.9, with the

most sensitive choices at the top and the least at the bottom of the flow chart.

Home-Based Work / Education

All Other Person Trips

Freight

Slow Mode Choice
(Car/Public Transportvs. Walk/Cycle)

Trip Frequency

Trip Frequency

Time Period Choice

Time Period Choice

Time Period Choice

\ 4

Main Mode Choice
(Carvs. Public Transport)
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(Car vs. Public Transport)

Car Public Transport

| |

Car Public Transport

| |

Y

Trip Distribution Trip Distribution

Trip Distribution Trip Distribution

Trip Distribution

\ 4

Sub-Mode Choice
(Rail vs. Bus)

Y

Sub-Mode Choice
(Rail vs. Bus)

Figure 2-3 TGDM Choice Model Structure

2.7 Overall Forecasting Process structure for Varia

A schematic of the variable demand forecasting process is shown in

ble Demand

Figure 2-4. Full details of the Variable Demand Model are given in the Demand Model

Development Report.

The variable demand model required information on the cost of travel throughout the

TGSE region in the form of cost skims; these were provided by an assignment model

which is described in section 3 of this report titled ‘Assignment Model'.
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3 Assignment Model

3.1 Introduction

The highway and public transport (PT) assignment models are the same models
described in the LMVR. These models were used to generate generalised costs for each
base and forecast scenario for the PT model. They were also used to calibrate the east of
England EMME highway model used in the demand model (described in the Demand
Model Development Report).

3.2 Generation of generalised costs for demand mode |

The demand model required PT generalised cost and fare skims from the OmniTRANS
assignment model. The bus and rail services are assumed to remain unchanged in 2013
and 2028 compared to 2006. There are minor changes to the bus network in 2011
compared to 2006, but it is impossible to predict future service patterns accurately, so the
assumption was considered robust enough for the modelling. The following sections

describe the various elements of the generalised cost which were used:

3.2.1 Mode Constants

The mode constant for bus was set to 10.0 minutes and the rail mode constant set to 5
minutes relative to a zero mode constant for Car travel, to represent the perceived
benefits of car travel over bus and rail travel. Because sert services represented high
quality and high frequency services it was decided to set the mode constant for sert
buses to 5.0 minutes to represent the perceived benefits of travelling on sert over normal
buses in the TGSE area. This derivation of these mode constants is described further in

the MSBC. The mode constants are shown in Table 3-1

Mode Constants (Minutes)

Time Period Bus Rail sert Car
AM 10.0 5.0 5.0 0.0
IP 10.0 5.0 5.0 0.0
PM 10.0 5.0 5.0 0.0

Table 3-1 Mode constants used in generating general  ised cost of public transport
modes
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3.2.2 Interchange Penalties

Interchange penalties were set to 5 minutes and the weighting applied to walking and
waiting time on all PT modes was set to a factor of 2, all of which are consistent with

WebTag and previous studies in the region.

Mode Choice
Factors Value
Interchange Penalties 5 Minutes
Walk Weighting 2
Wait time weighting 2

Table 3-2 Mode choice model weighting parameters

3.3 Sert mode choice

The generalised costs for the sert routes are included in the bus generalised cost skims
which are entered into the variable demand model, so that sert is effectively another
higher quality bus.

The number of passengers using sert buses in the final post-variable demand model run
is generated by assigning the total public transport matrix (output from the variable
demand model) to the OmniTRANS PT assignment network. A selected link assignment is

then used to generate a matrix of sert users.
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4 Forecast Year Network Development

4.1 Introduction

The base year public transport network was coded in conjunction with the existing
highway network in the TGSE model. Details of the base year network are covered in the

Local Model Validation Report.

4.2 Forecasting Assumptions

4.2.1 Network changes

Between the Do Minimum and Do Something schemes the only changes to the network
was the addition of the sert bus service running at 6 buses per hour in each direction for

the following schemes:

sert Route 1 — sert route running between Lakeside and Basildon bus station

sert Route 2 — sert route running between Southend Airport and Southend Seafront
A key assumption of sert is that it is designed so that it does not reduce the highway
capacity. This assumption was tested and modelled; the details and methodology of this
test is provided in the scheme design section of the MSBC. The routes were modelled in 2
separate networks for identification of individual route benefits. Details of route coding are

given in section 4.2.5 in this document.

Discussions with bus operators have indicated a positive attitude to sert and it is felt to be
unlikely that bus operators will introduce significant changes to their bus services to either
compensate for sert, or to compete with it. This assumption is discussed in more detail in
the MSBC. Although there may be some changes to bus services after sert is introduced,
it is difficult to anticipate what they might be or if they will be significant, particularly as
there are no existing services which compete directly with the proposed sert routes. Any
local adjustments to bus routes in sert Route 1 and 2 corridors would supplement sert,
not compete with it. We therefore concluded that for modelling and economic assessment
purposes there will be no significant changes to the existing pattern of bus services after

the introduction of sert.
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4.2.2 Highway Travel Costs

Parking costs in the model were set to an average from the modelled area of £3.50 per
trip per vehicle for all 3 of the modelled periods for base and forecast years. This figure
was derived using available car park data in the region and represented the average
parking fee on a weekday. As a conservative assumption, we used the same parking

costs in the base and forecast models, assuming no change in parking charges.

Parking charges were only added to movements whose destination zone was considered
to be an area which has high levels of parking charges. The areas where parking charges
were charged were decided through a combination of analysis of the local paying car

parks and local knowledge.

The vehicle operating cost for car travel was calculated using the April 2011 Webtag
guidance (unit 3.5.6). The calculated values used in the model are shown in Table 4-1

below:

Vehicle Operating

VEES Costs (£ per KM)
2006 0.09565
2013 0.08565
2028 0.07118

Table 4-1 Vehicle operating costs used in generatin g generalised cost

4.2.3 Committed schemes

A number of schemes were identified as being committed and would be in place by 2013.

These schemes were as follows:

Cuckoo Corner Junction improvement (Funded through the CIF2 Process)

Al13 M25 - Lakeside Widening (M25 increase slip road capacity at J30, exit slips) —
Developer funded

M25 widening between J27 to J30 (Government's Programme of Major Schemes)
Sadlers Farm Junction improvements (Government's Programme of Major Schemes)
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In addition to these, there were also schemes which were not previously committed in
2006 but have since been approved or implemented and were included in the 2013 &
2028 networks:

Southend Queensway/Victoria Avenue junction reconfiguration

A recent study revealed that the Manners Way/Rochford Road junction at Southend
airport would need to be re-configured to cope effectively with the forecast traffic levels
in and out of the airport. However, no design has been made for the junction, and due
to the coarse nature of the OmniTRANS network and zoning system this was left in its
current condition for the modelling.

4.2.4 DM and forecast bus and rail fares

A distance based rail fares table was generated using rail fares data available on national
rail websites for C2C and ‘One’ services. The forecast fares were increased in line with

current predictions of 1% above inflation for all years except 2012-2015 which are

expected to rise at 3% above inflation.

Distance 2006 Fare by 2013 Fare by 2028 Fare by
Travelled (KM) distance travelled distance travelled distance travelled

0 £1.75 £1.95 £2.31

5 £2.50 £2.79 £3.30

10 £3.25 £3.62 £4.29

20 £4.75 £5.30 £6.27

50 £9.25 £10.31 £12.21
100 £16.75 £18.68 £22.11
400 £61.75 £68.85 £81.52

Table 4-2 Rail Fares table used in TGSE model

Bus fares were calculated using a mixture of survey data from bus services and local
knowledge. The fare system used was a £1.50 per boarding up to a maximum fare of
£4.50. Because no significant changes to the fare levels were obvious, fare levels were
assumed to remain fixed, in line with guidance in webtag unit 3.15.3, section 2.2.5.
Changes to the fare levels would therefore be tested within a model sensitivity test

covered in Section 7.4 of this report.

It was decided to model sert bus fares at the same rate as buses in the network at £1.50

per boarding up to a maximum fare of £4.50.
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4.2.5 sert bus routes

sert routes were coded in the same way as normal bus routes with a fixed timetabled
speed, however this speed was quicker than most normal buses in order to account for
the impact of the priority measures at junctions and bus lanes. sert buses were coded as
running at 30kph except when running along the A13 Stanford-le-Hope Bypass where
they run at 90kph. This average timetabled speed therefore includes the time taken to
slow down, stop, pick up/drop off passengers and get back up to speed, and represents a

rapid service compared to normal buses in the area.

sert Route 1 travels between Lakeside and Basildon Eastmayne and sert Route 2 is
planned to travel between Southend Airport and Southend Seafront. Figure 4-1 to Figure
4-4 show the routes coded onto the networks, further details on where the sert routes

follow can be found in the MSBC route description section

Figure 4-1 Southend sert Route
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Figure 4-2 Basildon end of Basildon/Thurrock

Figure 4-3 Thurrock end of Basildon/Thurrock
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Figure 4-4 Basildon/Thurrock  sert Route

4.2.6 sert bus stops

Because of the relatively coarse coverage of the models zoning system the sert stops
were coded at locations which best represented areas where the service might pick up
and deposit passengers and not at the exact locations. These were generally near key
interchange points such as rail stations or near zone centroids. This stop coding principle

was the same as that adopted for existing bus services.
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5 Forecast year matrix development

5.1 Matrix development

In both the Do minimum and the Do something scenarios tripend factors generated from
TEMPRO data were used to produce ‘Reference’ demand for the variable demand

forecasting.

5.2 TEMPRO

The National Trip End Model (NTEM), developed by the DfT, provides the latest DT
forecasts of road traffic growth associated with car ownership, demographic and land use
changes. The TEMPRO program has been designed for fast and efficient access to these
National Trip End Model projections. The NTEM forecasts are based on information
supplied through Local Authority planning projections, regional demographic forecasts,
economic forecasts and trip rates derived through the National Travel Survey. TEMPRO
dataset 6.2 was confirmed by the DfT in July 2011 as the definitive version; it provides
spatial factors for forecast changes of travel demand for private and public transport trips

travelling to and from each TEMPRO zone.

TEMPRO takes account of the effects of economic growth; increases in car ownership,
decreasing car occupancy, and land use/planning changes. In the context of variable
demand forecasting, it is important to note that TEMPRO takes no account of future
highway congestion and the increasing generalised cost of private car trips; the main

purpose of variable demand models.

5.3 Forecast growth assumptions

The variable demand model pivots off reference matrices, which are generated by
‘furnessing’ base year matrices to the relevant TEMPRO growth by year, time period
segment and trip purpose for car, bus and rail modes (goods vehicles were treated
separately, as covered in section 5.1.1). The TEMPRO growth was provided to the
variable demand model in the form of trip end factors by TGSE zone, where the TEMPRO

zone system was spatially mapped to the TGSE zone system.

30



5.4 Southend Airport and JAAP

Demand for Southend airport was taken from the Highway Impact Assessment carried out
by Atkins in August 2010. The reported demand was for 2021, and was factored to 2013
and 2028 based on TEMPRO growth for the region. Because the airport growth was
included in TEMPRO, the growth in demand for the region was controlled to overall

TEMPRO levels once the Southend airport demand had been added.

The Highway Impact Assessment also included demand for the Joint Area Action Plan,
proposals for further development in the proximity of the airport including new business
parks and light industrial space. Because this demand is also included in TEMPRO, and
the coarseness of the TGSE network and zoning system, it was not added independently

and left as part of the overall TEMPRO growth factors.

5.4.1 LGV and HGV growth

For Light Goods Vehicles and Heavy Goods Vehicles, global factors were applied derived
from NTEM vehicle kilometre forecasts. Freight vehicle demand does not contribute to the
mode choice model (the assumption being that current freight highway traffic remains on
the highway) but freight traffic contributes to highway congestion and therefore highway

travel costs. These factors were applied directly in the variable demand model.
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6 Model Forecast and Results

6.1 Introduction

This section sets out the results from the main model forecast runs. Most of the results
such as patronage numbers refer to the TSGE area, shown in Figure 6-1 as what is going
on in the rest of the country is considered largely irrelevant as there is are incomplete PT
and highway networks. Additionally the numbers from external to external movements can

cloud the results as they consist of very large numbers of trips.

Model results are presented for the individual sert routes, so that individual model runs
were carried out for the Southend sert route (S1) and the Basildon & Thurrock sert route
(T1).

J
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Figure 6-1 TGSE Region used in model analysis
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6.2 Model Convergence

As covered in the LMVR, the guidance in DMRB (Volume 12a, Chapter 4) recommends
two criteria for acceptable model convergence for a Wardrop User equilibrium

assignment, as set out in Table 6-1.

Parameter Condition

‘Delta’ or Gap value less than 1% or at least stable, with convergence fully documented
and all other criteria met.

Flow change (P) less than 5% for four consecutive iterations, for 95% of links.

Table 6-1: DMRB Criteria for model convergence

As stated in the OmniTrans manual (the relevant sections of which are reproduced in
Appendix A of the LMVR):

“the iteration process of a volume-averaging assignment terminates if the relative
increase or decrease in the cost of a path between two consecutive iterations
falls below a value specified using the OtTraffic.epsilon property, or if the
maximum number of iterations specified by the OtTraffic.iterations property is
reached.

“Epsilon represents the change in generalized cost between the ‘old’ generalized
cost and the ‘new’ generalized cost on each link, weighted by trips on the link,
summed over all links in a path, summed over all paths. If the changes in costs
are zero, epsilon will be zero, indicating that convergence has been reached.
Epsilon is usually defined as a small non-zero value, and so the assignment will
be considered as converged if the calculated value of epsilon falls below its

specified value.”

A series of tests were run to assess the effect of using a high number of iterations, and of
using larger values of epsilon. It was concluded that using a small value of epsilon and a
medium number of iterations would result in satisfactory assignments for all three time

periods, as discussed in the LMVR.
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The central case forecast model runs converged to these criteria and are shown in Table
6-2 for the final iteration of each assignment. As the table shows, the assignments

converge to a tight enough criteria by iteration 20.

S : Time d.ﬁt?elatlve. % Link Flows % Turn Flows

cenatio Period TotaILI ﬁ:—,zndcf (I?ost <5% difference <5% difference
AM 0.00003 99% 97%
2013 DM IP 0.00001 99% 98%
PM 0.00002 99% 96%
AM 0.00005 99% 97%
2028 DM IP 0.00031 99% 97%
PM 0.00014 99% 96%
AM 0.00001 99% 97%
2013 Southend IP 0.00005 99% 98%
sert route PM 0.00013 99% 97%
AM 0.00004 99% 97%
2028 Southend IP 0.00007 99% 96%
sert PM 0.00013 99% 96%
AM 0.00003 99% 98%
2013 Basildon/ IP 0.00001 99% 98%
Thurrock sert PM 0.00011 99% 96%
AM 0.00007 99% 97%
2028 Basildon/ IP 0.00001 99% 96%
Thurrock sert PM 0.00008 99% 96%

Table 6-2 Table of AM highway assignment convergenc e statistics for forecast model runs
in the final iteration (iteration 20)

Table 6-3 shows the number of loops the variable demand model iterated until the
convergence criteria, gap convergence = 0.01 as set out in the Demand Model
Development Report was reached. As the table shows, every scenario successfully

converges within 6 loops.

Iteration of

Model Scenario convergence Gap Convergence

Table 6-3 Convergence statistics of the variable de  mand model runs
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6.3 Overall TGSE Results

The result of increasing values of time and the introduction of highway improvements in
the committed schemes meant that the overall PT mode share dropped in all forecast
years compared to the base, as PT costs relative to highway costs increased in the future.
Additionally, the growth for car trips is generally higher than that for PT modes which also
explains the increase in the car mode share. In spite of the decreasing PT mode share the
sert patronage performs well in the model. Overall PT shares are shown in Table 6-4 for
2013 and Table 6-5 for 2028. These show that in spite of the general trend of a falling PT
mode share across the TGSE area, the introduction of the Basildon/Thurrock sert route
increases the overall PT mode share compared to the Do Minimum scenario by a small,
but noticeable amount. However, the introduction of the Southend sert route causes little
change, decreasing the PT share by 0.01% in the AM and IP periods, and increasing it by
0.01% in the PM period in 2013.

2013 PT Mode Shares TGSE Area compared to 2006 Base

Table 6-4 shares for Public Transport in 2013 compa

PTe':f " | 2006Base | 2013DM 2013 S1 2013 T1
AM # # i #
P # # i #
PM # # i #

red to 2006 share

2028 PT Mode Shares TGSE Area compared to 2006 Base

F,Te"r?: g 2006 Base 2028 DM 2028 S1 2028 T1
AM # # # #
P # # # #
PM # # # #

Table 6-5 Mode shares for Public Transport in 2028

6.4

Model results

compared to 2006 share

The overall sert passenger totals by route for average hour are summarised in Table 6-6,
and show large patronage for all of the sert routes. Because the Southend route is far
shorter than the Basildon to Thurrock route, it has a lower patronage, but it is still a well
used service.

Southend sert patronage (Total

Passengers per hour)

Basildon/Thurrock sert patronage (Total
Passengers per hour)

Period 2013 2028 2013 2028
AM 422.0 474.6 1236.8 1459.0
P 619.3 744.1 1830.5 2297.2
PM 630.4 701.6 1163.7 1407.4

Table 6-6 Table of total sert passengers per hour for central case
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The sert patronage figures are relatively high in the IP compared to the AM and PM peak
periods. The patronage numbers displayed in this report are all for average hour, Table
6-7 and Table 6-8 show the total PT patronage within the TGSE region by time period
(average hour) and the modal shares. These show that the separate AM, IP and PM
average hourly totals are relatively similar across the day compared to sert which doesn’t
necessarily follow this pattern. Because the level of PT services for buses and in particular
rail are far less frequent in the IP (some are zero), especially on the Basildon/Thurrock
sert route, and because sert is offering a consistent 6 buses per hour service in the AM,
IP and PM it is suggested that the model is showing that sert is having a disproportionate
impact in the IP as the relative increase in PT services is far larger in the IP than the AM
or PM peaks. A test was carried out to prove that this was what was happening, and is

covered in more detail in Appendix B.

2013 PT Trip Summary and Modal Share within TGSE Region

2013 DM 2013 Southend sert 2013 BasHSc‘ia??/Thurrock
Time Period
; PT Mode . PT Mode ) PT Mode
PT TrIpS Share PT TrlpS Share PT TrlpS Share
AM # # r
IP # # r
PM # # r

Table 6-7 2013 PT Trip data and Modal shares within ~ the TGSE region

2028 PT Trip Summary and Modal Share within TGSE Region

2028 DM 2028 Southend sert 2028 BasHSc‘ia??/Thurrock
Time Period
i PT Mode : PT Mode : PT Mode
PT Trips Share PT Trips Share PT Trips Share
AM # # n
IP # # n
PM # # n

Table 6-8 2028 PT Trip data and Modal shares within  the TGSE region

Summary statistics for each of the routes are shown in Table 6-9 to Table 6-11 which
summarise the total highway vehicle km in the TGSE region, the average car trip distance,
the total car vehicle trips, the average PT trip distance and the total PT passenger trips in
the model by time period and compare the statistics by route with those in the Do
Minimum. These tables show that the introduction of sert seems to marginally reduce the

average trip length for PT users in Southend, suggesting that it is picking up short
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distance trips in Southend, although it generally increases the trip length in the

Basildon/Thurrock route. The introduction of sert also increases the total PT trips for the

TGSE area. Appendix A show plots of the patronage across the length of the routes for all

time periods and forecast years modelled.

Summary Statistics for AM

Statistic

2013

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 6-9 Network performance statistics by route f

or AM central case

Summary Statistics for IP

Statistic

2013

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 6-10 Network performance statistics by route

for IP central case
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Summary Statistics for PM

2013

2028

Statistic Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 6-11 Network performance statistics by route

for PM central case

Because the only difference in the input reference demand and networks in the DM and

DS is the introduction of the sert routes, it can be assumed that the difference in car trips

between the DM and DS scenarios constitutes those who have transferred modes as a

result of the introduction of sert. Table 6-12 shows the reduction of trips in the DS

scenarios as a result of the introduction of sert and compares them with the total number

of sert trips by time period. This shows that most sert trips come from existing PT users

rather than switching from car, suggesting that the benefits of sert come from sert offering

a high quality, faster service along routes which are not well served to existing PT users.

Transfer from Car to sert for both routes combined

2013 2028
Statistic AM P PM AM P PM
$ % ! & " ("
") R + + + + + +
- ) II) . %
* 0% ,
Table 6-12 Table showing the transfer of car trips to sert in the modelling for both  sert

routes combined

6.5 Conclusions

The model results in this section clearly show that the sert routes would be extensively

used throughout the day as the sert route is proposed. The highway assignment model

and variable demand model both converged well, producing stable results.

38




Both sert routes have very high patronage considering the 6 service per hour pattern, with
the Basildon to Thurriock achieving the highest passenger numbers primarily due to it's
significantly longer proposed route. The introduction of sert increased the public transport
mode share, although by a small amount, as most of the passengers came from existing
bus services which did not currently provide specific services along the proposed route,

and were not as higher quality as sert is proposed to be.
These results clearly show that the introduction of sert as proposed would provide a

viable public transport service to the region which would be well used by the current

population.
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7 Sensitivity Tests

7.1 Model Sensitivity

As specified in WebTAG, a set of sensitivity tests were carried out. The tests were by no
means exhaustive, but covered the most important assumptions in the model and those
recommended by WebTag including those in the four main areas of:

Those factors affecting underlying demand
Factors affecting the cost of transport
Factors affecting the supply of transport

Uncertainties over demographic, economic and behavioural trends

The following sensitivity tests were carried out:

sert bus running speeds were reduced by 10% to test the assumptions of running
times for the sert services

Bus and sert fares increased 1% above inflation per annum

sert model constant set to 10 minutes (same as bus) to account for variation in
mode perception

Increasing TEMPRO demand by 25%

Decreasing TEMPRO demand by 25%

High demand tests outlined in the Value for Money guidance
Low demand tests outlined in the Value for Money guidance
Increasing the forecast values of time by 25%

Decreasing the forecast values of time by 25%

This section presents a summary of the sensitivity tests
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7.2 Model Convergence

The assignment model and variable demand model converged very well in a similar way
to that in the central case model runs. However, because of the large size of the model,
there was still a small amount of instability in the final iterations of the highway assignment
which clouded the benefits calculations as they often resulted in over estimates of the
highway benefits, which it was felt, was caused by model stability and not to the scheme.
Because of the assumptions made on the impact of the highway measures, and
subsequent evidence generated through the modelling which showed that sert had no
noticeable impact on the highway traffic, all sensitivity tests assumed the same highway
benefits as the central case (a small dis-benefit) so that the sensitivity tests were
comparing economic benefits on a like for like basis. This meant that the benefits for the
sensitivity tests would not be clouded by small amounts of variation in the final assignment
loops, and a suitable and sensible comparison of the impacts of sensitivity tests could be
made using the BCR. This is discussed in the Economic Forecasting Report in the MSBC

document.

7.3 Future sert running Speeds

One of the key assumptions of the modelling is that sert will run at a fixed speed of 30kph
(except on the A13) and not suffer any delays due to traffic congestion in other traffic.
Whilst modelling of the design stages and a runtime model has confirmed this assumption
to be robust, a sensitivity test was carried out to see what the effects of a slower running

time for the sert buses would be.

The sert running speeds were therefore slowed by 10% to 27kph, except on the Al3
Stanford-le-Hope Bypass where it was slowed to 81kph instead of 90kph. In slowing down
the sert running speeds by 10%, it would be expected that sert patronage would fall
slightly. The extent to which this falls would reflect how important a factor the sert running
speed is. Additionally it would be expected that the PT mode share would also fall
marginally with a slower sert service and that statistics like the average PT trip length

would converge closer towards the Do Minimum values.
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7.3.1 Test Results

Table 7-land Table 7-2 show the sert patronage by route for this sensitivity test
compared to the central case figures, and shows that, as expected, the sert patronage
falls below those in the central case. However they do not fall significantly and would still

demonstrate a busy public transport service.

Central Case Southend sert patronage
(Total Passengers per hour)

Southend sert patronage with slower
sert running speeds (Total Passengers

per hour)
Time Period 2013 2028 2013 2028
AM 422.0 474.6 392.6 443.8
P 619.3 744.1 590.4 713.2
PM 630.4 701.6 530.0 598.0

Table 7-1 Southend sert patronage by year and time period compared to cent
1)

Central Case Basildon/Thurrock
patronage (Total Passengers per hour)

Basildon/Thurrock
with slower sert running speeds (Total
Passengers per hour)

ral case (Sens

sert patronage

Time Period 2013 2028 2013 2028
AM 1236.8 1459 1188.3 1426.2
P 1830.5 2297.2 1774.8 2230.1
PM 1163.7 1407.4 1094.2 1317.2

Table 7-2 Basildon/Thurrock sert patronage by year and time period compared to cent  ral
case (Sens 1)

Table 7-3 to Table 7-5 show the key model run statistics, such as vehicle-km travelled,
total car trips and PT passenger trips by time period. They are compared with the Do
Minimum which remains the same as in the central case and show little change, as
expected, from the central case data in the vehicle-km travelled, total trip numbers and

overall mode shares when the sert service running speeds are slowed down.
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Summary Statistics for AM

Statistic

2013

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-3 Network performance statistics by route f

Statistic

2013

or AM central case (Sens 1)

Summary Statistics for IP

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-4 Network performance statistics by route f

Statistic

2013

or IP central case (Sens 1)

Summary Statistics for PM

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-5 Network performance statistics by route f

or PM central case (Sens 1)




Table 7-6 to Table 7-7 shows the mode share compared to the Do Minimum and shows
that the overall mode shares still improve over the Do Minimum when sert is introduced.
Table 7-8 and Table 7-9 compare the mode shares with those in the central case and this
shows that the PT mode shares in the TGSE region are affected very little by the

reduction in the sert running speeds.

2013 PT Trip Summary and Modal Share within TGSE Region

2013 DM 2013 Southend sert 2013 BaS|IScé$tn/Thurrock
Time Period
. PT Mode : PT Mode i PT Mode
Pz Share PT Trips Share PT Trips S

Table 7-6 2013 PT Trip data and Modal shares within  the TGSE region (Sens 1)

2028 PT Trip Summary and Modal Share within TGSE Region

2028 DM 2028 Southend sert AZE Bas"s‘l‘;t””hu”o"k
Time Period
: PT Mode . PT Mode . PT Mode
PT Trips S PT Trips S PT Trips S
AM # # #
IP # # #
PM # # #

Table 7-7 2028 PT Trip data and Modal shares within  the TGSE region (Sens 1)

PT Mode shares for central case and sensitivity tests in TGSE region for Southend sert route

2013 Southend sert 2028 Southend sert
Slower sert Slower sert
Time Central case PT | Speeds PT mode | Central case PT Speeds PT mode
Period Mode Share share Mode Share share
AM # # # #
IP # # # #
PM # # # #

Table 7-8 Sensitivity test PT mode shares compared
Southend sert (Sens 1)

to central case PT mode shares for




PT Mode shares for central case and sensitivity tests in TGSE region for Basildon/Thurrock

sert Route

2013 Basildon/Thurrock sert

2028 Basildon/Thurrock sert

Slower sert Slower sert
Time Central case PT Speeds PT mode Central case PT Speeds PT mode
Period Mode Share share Mode Share share
AM # # # #
IP # # # #
PM # # # #

Table 7-9 Sensitivity test PT mode shares compared

Basildon/Thurrock sert (Sens 1)

7.3.2 Test Conclusions

to central case PT mode shares for

The results of this sensitivity test show that slowing down the sert running speeds by 10%

does reduce the sert patronage, but only by a minimal amount from the central case.

Additionally, slowing down the sert service has little impact on the overall TGSE mode

share, or other network statistics such as the vehicle km travelled on the network. The test

showed results in line with our expectations and demonstrates that the sert service would

form a robust scheme even with marginally slower sert speeds.
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7.4 sert and Bus fares

Because there was no obvious evidence that bus and sert fares would increase above
inflation they remained constant in real terms for all forecasting. We recognise that this
assumption is perhaps a little conservative, but had no evidence to make any other
judgement. In order to test the effects of this assumption the fares for bus and sert were
increased by 1% above inflation per annum (similar to rail), to see the effects on sert of
increasing fares. By increasing the bus and sert fares by 1% above inflation per annum it
would be expected that the impact would be greater on sert patronage in 2028 than 2013
as the increase would be higher. Because a lot of sert patronage is taken from existing
bus users, it would also be expected that this test would not impact too heavily on the

overall sert patronage numbers, mode share or other network statistics.

7.4.1 Test Results

Table 7-10 and Table 7-11 shows the overall sert patronage figures for this test compared
to the central case figures and shows that the patronage figures react to the fare changes

by falling marginally, but not in a significant way, as was expected.

Southend sert patronage with
increasing bus & sert fares (Total
Passengers per hour)

Central Case Southend sert patronage

(Total Passengers per hour)

Time Period 2013 2028 2013 2028
AM 422.0 474.6 408.0 436.6
IP 619.3 744.1 597.3 673.4
PM 630.4 701.6 612.2 636.9

Table 7-10 Southend sert patronage by year and time period compared to cent  ral case (Sens
2)

Central Case Basildon/Thurrock  sert Basildon/Thurrock sert patronage
patronage (Total Passengers per hour) with increasing bus & sert fares (Total
Passengers per hour)
Time Period 2013 2028 2013 2028
AM 1236.8 1459.0 1207.5 1355.2
IP 1830.5 2297.2 1779.8 2113.4
PM 1163.7 1407.4 1132.5 1301.4

Table 7-11 Basildon/Thurrock sert patronage by year and time period compared to cent

case (Sens 2)

ral
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Table 7-12 to Table 7-14 show the key statistics for the model compared to a Do Minimum

scenario which also has increasing fares and demonstrates a small change in model

results and mode share when the bus and sert fares are increased, showing that the

assumptions on fare levels have little impact.

Summary Statistics for AM

Statistic

2013

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-12 Network performance statistics by route

Statistic

2013

for AM central case (Sens 2)

Summary Statistics for IP

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-13 Network performance statistics by route

for IP central case (Sens 2)
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Summary Statistics for PM

Statistic

2013

2028

Do Min | Southend

Thurrock Do Min

Southend | Thurrock

km

Total Highway Vehicle

Distance (km)

Average Highway Trip

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-14 Network performance statistics by route

for PM central case (Sens 2)

Table 7-15 and Table 7-16 show the change in mode shares in the TGSE region caused

by increasing the bus and sert fares, and show that the mode shares fall as would be

expected as public transport modes of bus and rail get more expensive, but the fall is

relatively minor as a result of increased fares.

PT Mode shares for central case and sensitivity tests in TGSE region for Southend sert route

2013 Southend sert

2028 Southend sert

Increased sert & Increased sert &
Time Central case PT Bus Fares PT Central case PT Bus Fares PT
Period Mode Share mode share Mode Share mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-15 Sensitivity test PT mode shares compared

Southend sert (Sens 2)

to central case PT mode shares for

PT Mode shares for central case and sensitivity tests in TGSE region for Basildon/Thurrock

sert Route

2013 Basildon/Thurrock sert 2028 Basildon/Thurrock sert
Increased sert & Increased sert &
Time Central case PT Bus Fares PT Central case PT Bus Fares PT
Period Mode Share mode share Mode Share mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-16 Sensitivity test PT mode shares compared

Basildon/Thurrock sert (Sens 2)

to central case PT mode shares for
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7.4.2 Test Conclusions

This sensitivity test shows that as sert and bus fares increase the mode share falls as
does the average hourly sert patronage as expected. The fall, is however not significant

and doesn't affect the sert scheme too much in terms of overall scheme patronage.
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7.5 sert mode constant

Because the mode constant represents the perception of a mode it is important to test the
impact of the mode constant on sert patronages. The mode constant for sert was
increased to 10 minutes from 5 minutes, bringing it in line with the mode constant for bus.
It would be expected that increasing the mode constant to be in line with that of bus would
eliminate most of the passengers perception of having a high quality service and thus
reduce the overall sert patronage significantly.

7.5.1 Test Results

The impact of increasing the mode sert mode constant to the same as bus noticeably
reduces the overall sert patronage as shown in Table 7-17 and Table 7-18. The model is
therefore showing that the perception of a high quality sert service is an important factor

in generating sert patronage.

Southend sert patronage with higher
mode constant (Total Passengers per

Central Case Southend sert patronage

(Total Passengers per hour) hour)
Time Period 2013 2028 2013 2028
AM 422.0 474.6 278.6 294.2
IP 619.3 744.1 376.8 401.1
PM 630.4 701.6 468.5 476.7

Table 7-17 Southend sert patronage by year and time period compared to cent

3)

Basildon/Thurrock

ral case (Sens

sert patronage

Central Case Basildon/Thurrock  sert with higher mode constant (Total
patronage (Total Passengers per hour) Passengers per hour)
Time Period 2013 2028 2013 2028
AM 1236.8 1459.0 925.2 1111.0
IP 1830.5 2297.2 1415.5 1795.9
PM 1163.7 1407.4 890.5 1085.3

Table 7-18 Basildon/Thurrock sert patronage by year and time period compared to cent  ral
case (Sens 3)

Key network statistics for the model run show that it remains stable compared to the Do
Minimum scenario, showing that whilst the mode constant affects sert patronage it
doesn’t impact too heavily on the overall provision in the TGSE area. Table 7-19 and
Table 7-21 summarise these statistics for the network.
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Summary Statistics for AM

Statistic

2013

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-19 Network performance statistics by route

Statistic

2013

for AM central case (Sens 3)

Summary Statistics for IP

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-20 Network performance statistics by route

Statistic

2013

for IP central case (Sens 3)

Summary Statistics for PM

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-21 Network performance statistics by route

for PM central case (Sens 3)




However, even with the increased mode constant, sert still has patronages and provides
overall mode shares (Table 7-22 and Table 7-23) which are an improvement on the
current network provision. This is due to other sert specific factors, such as service speed
and routeing (linking areas where the current network offers no existing specific services).

2013 PT Trip Summary and Modal Share within TGSE Region

2013 DM 2013 Southend sert AU Bas"sde‘;t””h””""k
Time Period
. PT Mode . PT Mode . PT Mode
PT Trips T PT Trips T PT Trips T
AM # # #
IP # # #
PM # # #

Table 7-22 2013 PT Trip data and Modal shares withi n the TGSE region (Sens 3)

2028 PT Trip Summary and Modal Share within TGSE Region

2028 DM 2028 Southend sert 2028 BaS|Iscé?tn/Thurrock
Time Period
i PT Mode : PT Mode : PT Mode
PT Trips Share PT Trips Share PT Trips Share

Table 7-23 2028 PT Trip data and Modal shares withi n the TGSE region (Sens 3)

Table 7-24 to Table 7-25 show the change in overall mode share in the TGSE region as a
result of increasing the mode constant to the same as bus. They show a small reduction in

the PT mode share results from this test compared to the central case mode shares.

PT Mode shares for central case and sensitivity tests in TGSE region for Southend sert route

2013 Southend sert 2028 Southend sert

_ Increased sert Increased sert
Time Central case PT | mode constant PT | Central case PT | mode constant PT
Period Mode Share mode share Mode Share mode share

AM # # # #
IP # # # #
PM # # # #

Table 7-24 Sensitivity test PT mode shares compared

Southend sert (Sens 3)

to central case PT mode shares for

52



PT Mode shares for central case and sensitivity tests in TGSE region for Basildon/Thurrock

sert Route

2013 Basildon/Thurrock sert

2028 Basildon/Thurrock sert

Increased sert Increased sert
Time Central case PT mode constant PT | Central case PT mode constant PT
Period Mode Share mode share Mode Share mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-25 Sensitivity test PT mode shares compared  to central case PT mode shares for

Basildon/Thurrock sert (Sens 3)

7.5.2 Test Conclusions

The model is showing that the mode constant and therefore service perception can thus

be considered very important to the scheme’s success. This is what was expected, as the

quality element of sert service provision is an integral part of the sert concept.
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7.6 Increasing TEMPRO demand by 25%

A sensitivity test was carried out to test the impact of the assumptions in generating
forecast demand from TEMPRO. This was done by increasing the growth which TEMPRO
forecast by 25%, and represented a test where TEMPRO growth may be considered too
conservative. By increasing the growth assumptions in TEMPRO, it would be expected
that sert patronage would increase from the central case, and that overall mode share
may increase very slightly due to increased congestion, but decrease as the growth in car
trips is significantly higher than that for PT modes.

7.6.1 Test Results

Table 7-26 and Table 7-27 show the sert patronages by route and shows very small
changes from the central case based on TEMPRO growth. They show that for the AM and
PM the sert patronages fall, but that in the IP the patronage increases slightly. This is not

expected, but the increase is small.

Southend sert patronage with higher

Central Case Southend sert patronage TEMPRO growth (Total Passengers

(Total Passengers per hour) per hour)
Time Period 2013 2028 2013 2028
AM 422.0 474.6 432.3 490.3
IP 619.3 744.1 633.9 776.1
PM 630.4 701.6 671.2 747.1

Table 7-26 Southend sert patronage by year and time period compared to cent

4)

Basildon/Thurrock

ral case (Sens

sert patronage

Central Case Basildon/Thurrock  sert with higher TEMPRO growth (Total
patronage (Total Passengers per hour) Passengers per hour)
Time Period 2013 2028 2013 2028
AM 1236.8 1459.0 1246.4 1511.7
IP 1830.5 2297.2 1843.1 2392.4
PM 1163.7 1407.4 1187.7 1478.0

Table 7-27 Basildon/Thurrock sert patronage by year and time period compared to cent  ral
case (Sens 4)

Table 7-28 to Table 7-30 shows that the increase in TEMPRO growth makes little change
to key measures of model performance, such as vehicle-km travelled and mode share.

This shows the increases to be in line with expectation.
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Summary Statistics for AM

Statistic

2013

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips
Table 7-28 Network performance statistics by route

for AM central case (Sens 4)

Summary Statistics for IP

2013 2028
Southend Southend

Statistic Do Min Thurrock Do Min Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips
Table 7-29 Network performance statistics by route

for IP central case (Sens 4)

Summary Statistics for PM

2013 2028
Southend Southend

Statistic Do Min Thurrock Do Min Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips
Table 7-30 Network performance statistics by route

for PM central case (Sens 4)



Table 7-31 and Table 7-32 show the impact of the increase in TEMPRO growth on PT
mode share in the TGSE region. They show that the share generally falls very slightly
when the TEMPRO growth is increased.

PT Mode shares for central case and sensitivity tests in TGSE region for Southend sert route

2013 Southend sert 2028 Southend sert
Increased Increased
Time Central case PT TEMPRO growth Central case PT TEMPRO growth
Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-31 Sensitivity test PT mode shares compared  to central case PT mode shares for
Southend sert (Sens 4)

PT Mode shares for central case and sensitivity tests in TGSE region for Basildon/Thurrock

sert Route
2013 Basildon/Thurrock sert 2028 Basildon/Thurrock sert
Increased Increased

Time Central case PT TEMPRO growth Central case PT TEMPRO growth

Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-32 Sensitivity test PT mode shares compared  to central case PT mode shares for
Basildon/Thurrock sert (Sens 4)

7.6.2 Test Conclusions

Increasing the rate of growth in TEMPRO by 25% has a very limited impact on sert
patronage, increasing it by a very small amount. This show that sert demand is stable and

not overly affected by varying effects of growth in overall travel in the TGSE region.
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7.7 Decreasing TEMPRO demand by 25%

A sensitivity test was also carried out to test the impact of the assumptions in generating
forecast demand from TEMPRO in a low demand test. This was done by decreasing the
growth which TEMPRO forecast by 25%, and represented a test where TEMPRO growth
may be considered too optimistic. In such a scenario it would be expected that the overall
sert patronage would decrease.

7.7.1 Test Results

Table 7-33 and Table 7-34 show the sert patronages by route and again show very small
reduction from the central case based on TEMPRO growth.

Southend sert patronage with

Central Case Southend sert patronage
(Total Passengers per hour)

decreased TEMPRO Growth (Total
Passengers per hour)

Time Period 2013 2028 2013 2028
AM 422.0 474.6 411.8 458.8
IP 619.3 744.1 627.1 763.4
PM 630.4 701.6 590.4 656.4

Table 7-33 Southend sert patronage by year and time period compared to cent

5)

ral case (Sens

Basildon/Thurrock  sert patronage
with decreased TEMPRO Growth
(Total Passengers per hour)

Central Case Basildon/Thurrock  sert
patronage (Total Passengers per hour)

Time Period 2013 2028 2013 2028
AM 1236.8 1459.0 1226.9 1405.5
IP 1830.5 2297.2 1836.1 2352.0
PM 1163.7 1407.4 1139.7 1335.9

Table 7-34 Basildon/Thurrock sert patronage by year and time period compared to cent  ral
case (Sens 5)

Table 7-35 to Table 7-37 show that the reduction in TEMPRO growth has a limited impact
on the key model performances such as total PT/Car trips, highway vehicle-km and mode
share.
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Summary Statistics for AM

Statistic

2013

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-35 Network performance statistics by route

Statistic

2013

for AM central case (Sens 5)

Summary Statistics for IP

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-36 Network performance statistics by route

Statistic

2013

for IP central case (Sens 5)

Summary Statistics for PM

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-37 Network performance statistics by route

for PM central case (Sens 5)




Table 7-38 to Table 7-39 show that the overall PT mode share for the region have
generally increased marginally, showing that the PT mode share has remained relatively
stable when the growth assumptions are reduced. The increase in PT mode share can
also be explained by the trend of higher growth in car trips than PT trips, which means
when the growth rate is reduced, the PT mode share will naturally increase.

PT Mode shares for central case and sensitivity tests in TGSE region for Southend sert route

2013 Southend sert 2028 Southend sert
Decreased Decreased
Time Central case PT TEMPRO growth Central case PT TEMPRO growth
Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-38 Sensitivity test PT mode shares compared  to central case PT mode shares for
Southend sert (Sens 5)

PT Mode shares for central case and sensitivity tests in TGSE region for Basildon/Thurrock

sert Route
2013 Basildon/Thurrock sert 2028 Basildon/Thurrock sert
Decreased Decreased

Time Central case PT TEMPRO growth Central case PT TEMPRO growth

Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-39 Sensitivity test PT mode shares compared  to central case PT mode shares for
Basildon/Thurrock sert (Sens 5)

7.7.2 Test Conclusions

Decreasing the rate of growth in TEMPRO by 25% has a very limited impact on sert
patronage, decreasing it by a very small amount. This show that sert demand is stable

and not overly affected by varying effects of growth in overall travel in the TGSE region
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7.8 High Growth Uncertainty in Variable Demand Mode |

WebTAG 3.15.5 and the Value for Money (VfM) guidance suggest that a sensitivity test is
carried out on the uncertainty in the variable demand model. The test described suggests
factoring the base matrix by a factor based on the number of years between the forecast
year and the base year and then applying this growth to the output matrix from the
variable demand model. The model is run until convergence is achieved. Table 7-40
shows the growth rates for the high growth scenario (in this test). Because there are
different growth rates for bus and rail suggested in WebTAG, but the sert model only

models PT in total, the TEMPRO proportions of bus and rail were used to generate a

universal PT factor.

Years from Car growth PT growth
Forecast Year
Base (2006) on base on base
2013 7 6.6% 4.2%
2028 15 9.7% 6.2%

Table 7-40 Table of growth rates for VM high growt  h sensitivity test

7.8.1 Test Results

The guidance states that a comparison should be made between the overall vehicle-km
growth from the core scenario, which should be in line with the increase in trips set out in
Table 7-40 above. Table 7-41 to Table 7-43 shows this comparison and confirms that the
vehicle km increase at a rate similar to the growth rate for 2013, although grow at a slower
rate in 2028. This can be explained by the congested nature of the TGSE network in 2028

where total vehicle-km may not increase at the same rate as total demand growth.
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DM growth in vehicle KM

: VM high . Growth
Year T'".‘e el demand Reelese applied in
Period case case growth th)est
/ # #
0. # #
. # #
/ # #
0. # #
# #

Table 7-41 DM table of total vehicle kilometres in
sensitivity test run compared to central case model

TGSE network for VfM high demand

run

S1 growth in vehicle KM

. VM high . Growth
Year Tlme Central demand Realised applied in
Period case case growth th)est
/ # #
0. # #
. # #
/ # #
0. # #
# #

Table 7-42 Southend sert table of total vehicle kilometres in TGSE network
demand sensitivity test run compared to central cas

e model run

for VM high

T1 growth in vehicle KM

. VM high . Growth
Year Ptal rrTi\:d C:;St;al demar?d Rgeril\;\iid applied in
case test
/ # #
0. # #
# #
/ # #
0 # #
# #

Table 7-43 Basildon/Thurrock sert table of total vehicle kilometres in TGSE network
high demand sensitivity test run compared to centra | case model run

for VIM

Table 7-44 to Table 7-46 show the model performance numbers such as average trip
length and total trips, and show very little change from the central case model,
demonstrating the stability of the variable demand model.
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Summary Statistics for AM

Statistic

2013

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips
Table 7-44 Network performance statistics by route

for AM central case (Sens 6)

Summary Statistics for IP

2013 2028
Southend Southend

Statistic Do Min Thurrock Do Min Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips
Table 7-45 Network performance statistics by route

for IP central case (Sens 6)

Summary Statistics for PM

2013 2028
Southend Southend

Statistic Do Min Thurrock Do Min Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips
Table 7-46 Network performance statistics by route

for PM central case (Sens 6)



Table 7-47 to Table 7-49 show the sert demand in the tests and demonstrates that the

overall demand increases in line with what would be expected and has increased by a

smaller percentage shown in Table 7-49 reflecting the stability in sert patronage in the

variable demand model.

Central Case Southend sert patronage
(Total Passengers per hour)

Southend sert patronage with VM

High Growth (Total Passengers per

Time Period 2013 2028 2013 2028
AM 422.0 474.6 438.6 499.8
IP 619.3 744.1 645.6 783.9
PM 630.4 701.6 653.8 736.8

Table 7-47 Southend sert patronage by year and time period compared to cent  ral case (Sens
6)

Basildon/Thurrock  sert patronage
with VM High Growth (Total
Passengers per hour)

Central Case Basildon/Thurrock  sert
patronage (Total Passengers per hour)

Time Period 2013 2028 2013 2028
AM 1236.8 1459.0 1290.8 1541.4
IP 1830.5 2297.2 1902.8 2409.3
PM 1163.7 1407.4 1211.6 1482.1

Table 7-48 Basildon/Thurrock sert patronage by year and time period compared to cent  ral
case (Sens 6)

Southend sert patronage (percentage Basildon/Thurrock sert patronage (percentage

Time change from central case sert patronage) change from central case sert patronage)
Period 2013 2028 2013 2028

AM # # # #

IP # # # #

PM # # # #

Table 7-49 Table of percentage change in  sert patronage by route in VfM high demand
sensitivity test (Sens 6)

Table 7-50 to Table 7-51 show the mode shares in the VfM high growth scenario
compared to those in the central case. The PT mode share decreases marginally, which is
in line with the smaller increase in PT trips than car trips applied in the test.
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PT Mode shares for central case and sensitivity tests in TGSE region for Southend sert route

2013 Southend sert 2028 Southend sert
Time Central case PT VM High Growth Central case PT VM High Growth
Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
1P # # # #
PM # # # #

Table 7-50 Sensitivity test PT mode shares compared  to central case PT mode shares for
Southend sert (Sens 6)

PT Mode shares for central case and sensitivity tests in TGSE region for Basildon/Thurrock

sert Route
2013 Basildon/Thurrock sert 2028 Basildon/Thurrock sert
Time Central case PT VM High Growth Central case PT VM High Growth
Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-51 Sensitivity test PT mode shares compared  to central case PT mode shares for
Basildon/Thurrock sert (Sens 6)

7.8.2 Test Conclusions

In the guidance for the VfM high growth tests it is suggested that a comparison of the
growth in overall vehicle-km is made, and that the growth here should be similar to the
growth applied to the demand. These tests confirm this is the case, showing that the

demand model is behaving as would be expected.
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7.9

Low Growth Uncertainty in Variable Demand Model

In addition to the test of high growth on the uncertainty of the variable demand model, an

additional test on a low growth is required, where the growth factors in Table 7-40 applied

to the base year matrix are removed from the forecast reference matrix.

7.9.1 Test Results

Table 7-52 to Table 7-54 shows the impacts on overall vehicle-km on the network as

required in WebTAG. This shows changes in line with what would be expected based on

the increase in demand, although the total vehicle-km decreases by noticeably less than

the reduction rate in 2028. This would be expected in a congested network, such that the
TGSE network would be with 2028 demand.

DM growth in vehicle KM

. VIM Low . Growth
Year P-I;al ?ifd C::;real demand Rgii'\;\iid applied in
case test
/ + # + #
0. + # + #
. + # + #
/ + # + #
0. + A + #
+ # + #

Table 7-52 DM table of total vehicle kilometres in

sensitivity test run compared to central case model

S1 growth in vehicle KM

run

TGSE network for VfM Low demand

. VM Low . Growth
Year T'".‘e Gzl demand Rt applied in
Period case case growth th)est
/ + # + #
0. + # + #
. + # + #
/ + # + #
0. + # + #
+ # + #

Table 7-53 Southend sert table of total vehicle kilometres in TGSE network
demand sensitivity test run compared to central cas

e model run

for VfIM Low
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T1 growth in vehicle KM

Year Time Central \SL%;?C/’V Realised agp:ﬁ:gr} n
Period case case growth test
/ + # + #
0. + # + #
. + # + #
/ + # + #
0. + # + #
+ # + #

Table 7-54 Basildon/Thurrock sert table of total vehicle kilometres in TGSE network
Low demand sensitivity test run compared to central case model run

for VIM

Additionally, Table 7-55 to Table 7-57 to show the model performance numbers such as
average trip lengths, again showing little change between the results of this test and the

modelled central case, suggesting that the variable demand model is stable.

Summary Statistics for AM

2013 2028
Southend Southend

Statistic Do Min Thurrock Do Min Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-55 Network performance statistics by route for AM central case (Sens 7)
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Summary Statistics for IP

Statistic

2013

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-56 Network performance statistics by route

Statistic

2013

for IP central case (Sens 7)

Summary Statistics for PM

2028

Do Min

Southend

Thurrock

Do Min

Southend

Thurrock

Total Highway Vehicle
km

Average Highway Trip
Distance (km)

Total Car Vehicle Trips

Average PT Trip
Distance (km)

Total PT Passenger Trips

Table 7-57 Network performance statistics by route

for PM central case (Sens 7)

Table 7-58 and Table 7-59 shows the sert demand in the low demand test, reducing by

the expected proportions given the decrease in PT demand. Table 7-60 shows the sert

patronages and they have remained stable, and fallen by a smaller percentage shown in

Table 7-60 reflecting the stability in sert patronage in the variable demand model.
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Central Case Southend sert patronage | Southend sert patronage with VM low

(Total Passengers per hour) demand (Total Passengers per hour)
Time Period 2013 2028 2013 2028
AM 422.0 474.6 405.7 449.6
P 619.3 744.1 593.4 704.5
PM 630.4 701.6 607.2 666.9

Table 7-58 Southend sert patronage by year and time period compared to cent  ral case (Sens
7)

Basildon/Thurrock sert patronage

Central Case Basildon/Thurrock  sert with VM low demand (Total
patronage (Total Passengers per hour) Passengers per hour)
Time Period 2013 2028 2013 2028
AM 1236.8 1459.0 1183.0 1377.2
IP 1830.5 2297.2 1758.9 2186.1
PM 1163.7 1407.4 1116.1 1332.9

Table 7-59 Basildon/Thurrock sert patronage by year and time period compared to cent  ral
case (Sens 7)

Southend sert patronage (percentage Basildon/Thurrock sert patronage (percentage
Time change from central case sert patronage) change from central case sert patronage)
Period 2013 2028 2013 2028
AM + # + # + # + #
IP + # + # + # + #
PM + # + # + # + #

Table 7-60 Table of percentage change in  sert patronage by route in VfM low demand
sensitivity test (Sens 7)

Table 7-61 and Table 7-68 show the PT mode shares have increased in these tests as the
car demand is reduced by a larger percentage than the PT demand.

PT Mode shares for central case and sensitivity tests in TGSE region for Southend sert route

2013 Southend sert 2028 Southend sert
Time Central case PT | VfM Low Demand | Central case PT | VfM Low Demand
Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
1P # # # #
PM # # # #

Table 7-61 Sensitivity test PT mode shares compared  to central case PT mode shares for
Southend sert (Sens 7)

PT Mode shares for central case and sensitivity tests in TGSE region for Basildon/Thurrock




2013 Basildon/Thurrock sert 2028 Basildon/Thurrock sert
Time Central case PT | VfM Low Demand | Central case PT | VfM Low Demand
Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-62 Sensitivity test PT mode shares compared  to central case PT mode shares for
Basildon/Thurrock sert (Sens 7)

7.9.2 Test Conclusions

In the guidance for the VfM low growth tests it is suggested that a comparison of the
growth in overall vehicle-km is made, and that the growth here should be similar to the
growth applied to the demand. These tests confirm this is the case, showing that the
demand model is behaving as would be expected.
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7.10 High Value of Time

All values of time in the modelling of sert were calculated using the guidance in (April
2011) WebTAG. In order to test the uncertainty in the calculation of the values of time
(VOT), this sensitivity test was designed to test the impact on sert if the WebTAG values
were conservative. The growth in values of time from the base 2006 values was increased
by 25% from the WebTAG values and the model was run. The values used are
summarised in Table 7-63

Values of time (Pence per minute)

1% 2 High Values
Car Purpose
$ /3 4 5"
$ /3 4 6!
4 6& 7
$ /3 "
$ /3 4 1
- +4
$ /3 6& 7
- +4
$ /3" 1
-$ /3" 4 5"
-$ /3" 4 6!
4 6& 7
-$ 3
-$ /3" 4 1
- +4
-$ /3" 6& 7
- +4
-$ /3 1
892 892
492 492

Table 7-63 Values of time used in High Value sensit ivity test

7.10.1 Test Results

The results in Table 7-64 to Table 7-65 show a very slight increase in sert patronage
along with PT mode share in 2013, slightly increasing in 2028 as the absolute change in
VOT increases. But otherwise the impact is as expected when the value of time increases
above expectations.
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Southend sert patronage with

Central Case Southend sert patronage increased VOT (Total Passengers per

(Total Passengers per hour) hour)
Time Period 2013 2028 2013 2028
AM 422.0 474.6 422.5 481.5
P 619.3 744.1 620.0 754.7
PM 630.4 701.6 631.0 709.7

Table 7-64 Southend sert patronage by year and time period compared to cent  ral case (Sens
8)

Basildon/Thurrock  sert patronage

Central Case Basildon/Thurrock  sert with increased VOT (Total Passengers

patronage (Total Passengers per hour) per hour)
Time Period 2013 2028 2013 2028
AM 1236.8 1459.0 1237.7 1475.0
IP 1830.5 2297.2 1832.1 2325.7
PM 1163.7 1407.4 1164.6 1423.4

Table 7-65 Basildon/Thurrock sert patronage by year and time period compared to cent  ral
case (Sens 8)

Table 7-66 to Table 7-67 show the change in the overall PT mode share in the TGSE
region caused by the use of higher values of time. The impact is minimal across the

region, and very slightly increases the PT mode share in general.

PT Mode shares for central case and sensitivity tests in TGSE region for Southend sert route

2013 Southend sert 2028 Southend sert
Time Central case PT Increased VOT Central case PT Increased VOT
Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-66 Sensitivity test PT mode shares compared  to central case PT mode shares for
Southend sert (Sens 8)
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PT Mode shares for central case and sensitivity tests in TGSE region for Basildon/Thurrock

sert Route

2013 Basildon/Thurrock sert

2028 Basildon/Thurrock sert

Time Central case PT Increased VOT Central case PT Increased VOT
Period Mode Share PT mode share Mode Share PT mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-67 Sensitivity test PT mode shares compared
Basildon/Thurrock sert (Sens 8)

7.10.2 Test Conclusions

to central case PT mode shares for

Increasing the values of time has a very small impact of the sert patronage, increasing it

by a very small amount. This small increase is likely due to the faster speed of sert

services compared to most other normal bus services, causing people who value their

time higher to switch to faster modes such as sert. This suggests that the case for sert

would be relatively unaffected by discrepancies in the calculation of forecast values in the

WebTAG guidance, and that the case for sert is robust whatever values are used.
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7.11 Low Value of Time
Similar to the previous sensitivity test, a model run was carried out where the growth in

WebTAG values of time was decreased by 25% from the WebTAG values. The values
used are set out in Table 7-68.

Values of time (Pence per minute)

1% 2 Low Values
Car Purpose
$ /13 4 5"
$ /13 4 6!
4 6& 7
$ /3"
$ /13 4 1
- +4
$ /13 6& 7
- +4
$ /3" 1
-$ 3" 4 5"
-$ 3" 4 6!
4 6& 7
-$ /3
-$ 3" 4 1
- +4
-$ /3" 6& 7
- +4
-$ 13 1
892 892
492 492

Table 7-68 Values of time used in Low Value sensiti  vity test

7.11.1 Test Results

The results in Table 7-69 to Table 7-70 show a very slight decrease in sert patronage
along with PT mode share in 2013, slightly increasing in 2028 as the absolute change in
VOT increases. This would be expected as one of the key advantages of sert is that it is a
fast service, and with a lower value of time, passengers would value this advantage less.
Otherwise, the results are stable, have little impact on sert and are in line with

expectations if the rate of growth in value of time is reduced.
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Central Case Southend sert patronage Southend sert patronage with lower

(Total Passengers per hour) VOT (Total Passengers per hour)
Time Period 2013 2028 2013 2028
AM 422.0 474.6 421.6 467.3
P 619.3 744.1 618.7 732.9
PM 630.4 701.6 630.0 692.8

Table 7-69 Southend sert patronage by year and time period compared to cent  ral case (Sens
9)

Basildon/Thurrock  sert patronage

Central Case Basildon/Thurrock  sert with lower VOT (Total Passengers per

patronage (Total Passengers per hour) hour)
Time Period 2013 2028 2013 2028
AM 1236.8 1459.0 1235.9 1442.1
IP 1830.5 2297.2 1829.0 2266.7
PM 1163.7 1407.4 1162.9 1390.2

Table 7-70 Basildon/Thurrock sert patronage by year and time period compared to cent  ral
case (Sens 9)

Table 7-71 to Table 7-72 show the impact of changes to the values of time on the mode
shares of the TGSE region. They show that the lowering of the values of time decreases

the PT mode shares marginally, although they remain stable.

PT Mode shares for central case and sensitivity tests in TGSE region for Southend sert route

2013 Southend sert 2028 Southend sert
Time Central case PT Reduced VOT Central case PT Reduced VOT
Period Mode Share mode share Mode Share mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-71 Sensitivity test PT mode shares compared  to central case PT mode shares for
Southend sert (Sens 9)
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PT Mode shares for central case and sensitivity tests in TGSE region for Basildon/Thurrock

sert Route
2013 Basildon/Thurrock sert 2028 Basildon/Thurrock sert
Time Central case PT Reduced VOT Central case PT Reduced VOT
Period Mode Share mode share Mode Share mode share
AM # # # #
IP # # # #
PM # # # #

Table 7-72 Sensitivity test PT mode shares compared  to central case PT mode shares for

Basildon/Thurrock sert (Sens 9)

7.11.2 Test Conclusions

Decreasing the values of time has a very small impact of the sert patronage, reducing it

by a very small amount. This suggests that the case for sert would be relatively

unaffected by discrepancies in the calculation of forecast values in the WebTAG

guidance, and that the case for sert is robust whatever values are used.
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7.12

Summary of Sensitivity Tests

Summary tables of the results of the sensitivity tests are presented in this section by sert

route, Table 7-73 shows the sert patronages by test and the percentage changes from the

central case model runs for the Southend sert route, and Table 7-74 shows this

information for the Basildon/Thurrock sert route.

Southend sert route patronages

2013 2028

Scenario AM IP PM AM IP PM
+ # &
# ! + # + # + # + # + # + #
+ ! "(
#C ! + # + # + # + # + # + #
+ 1 !
# (' (! ! + # + # + # + # + # + #
+ # ! 6.1
#(( V(! # # # # # #
+ # | 6.1
# (' (! ! + # # + # + # # + #
+2( %
#((1( ! # # # # # #
+2( )
# (' (! ! + # + # + # + # + # + #
+0! 21
#((1( ! # # # # # #
+ 21
# (' (! ! + # + # + # + # + # + #

Table 7-73 Summary table of sert patronages for sen

for Southend sert route

sitivity tests compared to central case
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Scenario

Basildon/Thurrock sert route patronages

21

21

+ #
# (! (
+ !
# (! (
+ !
# (! (
+ # |
# (! (
+ # |
# (! (
+2( %
# (! (
+2( )
# (! (
+0!
# (! (
+ |
# (! (

Table 7-74 Summary table of sert patronages for sen
for Basilon/Thurrock sert route

sitivity tests compared to central case
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8 Summary and conclusions

This Report describes the forecasting methodology for determining future traffic flows on a
rapid transit scheme implemented in South Essex. Forecasts were undertaken for the

anticipated opening year of 2013 and a design year of 15 years after opening of 2028.

The Variable Demand Model linked to the highway and PT assignment model has
provided a set of patronage data which suggests that the sert scheme would be a well
used PT mode. The model clearly shows that the sert route between Basildon and
Thurrock would provide the largest patronage and the sert route in Southend would seem
to also have sizeable patronage in its own right. Additional tests have shown that the bulk
of the patronage of sert comes from existing public transport passengers (particularly bus
users), suggesting that it is offering a high quality, rapid alternative on a route which has

the demand, particularly in the future.

A series of sensitivity tests on key assumptions in the model are presented and reveal that
the assumptions are suitably robust, suggesting it is a viable scheme. A summary of the

conclusions from each of the sensitivity tests is presented below:

The sensitivity test where sert running speeds are slowed down by 10% (average
of 3kph) reduced the sert demand but by a small enough percentage to suggest
that the scheme would remain well used even with a slower running service.
Importantly, this confirms that if the model assumptions on sert running speeds
are judged to be too optimistic, then the scheme would still attract high levels of
patronage

When bus and sert fares are increased by 1% above inflation per annum the
impact on patronage is that of a limited reduction. By 2028 the impact is more
noticeable than in 2013, but patronage levels remain strong throughout as fares
increase

Tests on the mode constant justified a strong link between patronage and the
perception of the service. When the mode constant is set to the same as bus (10
minutes) then sert patronage drops noticeably, although passenger numbers do
not fall to levels which may be considered too low. This test therefore confirms the

robustness of the scheme and that factors other than service perception affect
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patronage, but also that the perceived quality of the service remains one of the
most important factors for sert

Increasing and decreasing the growth in demand set out by TEMPRO by +/-25%
has very little impact on sert patronage. This suggests that there is already strong
sert demand, and that the sert patronage is not excessively sensitive to
background growth in travel demand

The tests on high and low demand set out in WebTAG have given results in line
with those expected by Webtag vehicle km showing that the variable demand
model is acting in a stable manner as would be expected

Increasing the value of time increased the number of passengers on both the sert
services. However, the overall public transport mode share decreases as the value
of time increases as would be expected. Likewise when the value of time
decreases the sert mode share falls very slightly, and the overall mode share
increases. However, in both tests, the sert patronage held relatively stable and

only rose or fell by very small numbers relative to the central case

The sensitivity tests therefore show little change in the overall model performance (other
than what would reasonably be expected) when the key assumptions are varied, with the
exception of the mode constant which has been shown to have a substantial impact on

the modelled sert patronage.

This report sets out the modelling of the sert scheme, which demonstrates a robust case
for sert, within the constraints of the modelling and according to the criteria set out in this
report. The model shows that the introduction of sert only generates a modest transfer
from highway car traffic to public transport, and that the majority of the benefits of
introducing sert come from providing a higher quality service with increased frequency &

faster speeds.

The economics generated from the central case and each of the sensitivity tests are

presented in the Economic Forecasting Report.
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Appendix A — sert Patronage plots

Figure A-1 Southend sert Route 2013 AM Patronage
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Figure A-2 Southend sert Route 2013 IP Patronage

Figure A-3 Southend sert Route 2013 PM Patronage
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Figure A-4 Southend sert Route 2028 AM Patronage

Figure A-5 Southend sert Route 2028 IP Patronage
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Figure A-6 Southend sert Route 2028 PM Patronage

Figure A-7 Basildon/Thurrock

sert Route 2013 AM Patronage
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Figure A-8 Basildon/Thurrock

Figure A-9 Basildon/Thurrock

sert Route 2013 IP Patronage

sert Route 2013 PM Patronage
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Figure A-10 Basildon/Thurrock
Patronage

Figure A-11 Basildon/Thurrock

sert Route 2028 AM

sert Route 2028 IP Patronage
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Figure A-12 Basildon/Thurrock

sert Route 2028 PM Patronage
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Appendix B — Test on the Inter Peak

The sert patronage figures are relatively high in the IP compared to the AM and PM peak
periods. The patronage figures displayed in this report are all for average hour. The model
results generally show that the overall PT patronage (all modes; sert, rail and bus) profile
is flatter than that of sert. Because the level of PT services for buses and in particular rail
are far less frequent in the IP (many are zero), especially on the Basildon/Thurrock sert
route, and because sert is offering a consistent 6 buses per hour service in the AM, IP
and PM it is suggested that the model is showing that sert is having a disproportionate
impact in the IP as the relative increase in PT services is far larger in the IP than the AM
or PM peaks. A test was carried out where the matrices from the matrices from the Do
Minimum demand model were assigned to the Do Something network with the
Basildon/Thurrock sert route to see the impact of the sert route on the variable demand
model. The test showed that the impact of the introduction of sert is indeed
disproportionate in the IP compared to other time periods, as shown in Table 0-1 below
which shows the sert flows in the central case compared to those in the test, where
31.6% of sert trips have been generated by the introduction of the sert route to the
network in the network in 2013, but only 7.7% are generated in the PM. Plots of the
differences from this sensitivity test are shown at the end of this section (Figure B-1 to
Figure B-4). The additional increase in IP could also be down to the purpose split of PT
travellers in the IP, with fewer business and work trips and more shopping purpose trips
which will be more sensitive to changes in costs (and the introduction of an alternative
mode). Therefore it can be concluded that the model is showing that the introduction of
sert is having a large impact on the IP period, due to the proportion of service increases
to those which already exist, and the purpose splits for IP PT travellers.

DM Matrices
assigned to

Central Case sert  Thurrock/Basildon Percentage Absolute

Time Patronages sert Patronages Difference Difference
Period 2013 2028 2013 2028 2013 2028 2013 2028
AM + # # +
IP + # # +
PM + # #

Table 0-1 Summary of sert patronages in sensitivity tests where DM matrices from demand

model were assigned to the Basildon/Thurrock sert network
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Figure B-1 Basildon/Thurrock  sert Route 2013 IP Patronage

Figure B-2 Basildon/Thurrock  sert Route 2013 IP Patronage when DM matrix is assigned
Basildon/Thurrock sert network

to
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Figure B-3 Basildon/Thurrock  sert Route 2028 IP Patronage

Figure B-4 Basildon/Thurrock  sert Route 2028 IP Patronage when DM matrix is assigned
Basildon/Thurrock sert network

to
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